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Preface to Second Edition
ABOUT THISGUIDE...

The Quality Center Staff wishes to thank each of you who called
or wrote to give us your ideas for improving the Process Im-
provement Guide. While no one book can answer all the ques-
tions or situations that may come up as you try to implement
Total Quality, we have tried to use as much of your feedback as
possible.

Hopefully, we’ve done a good job of listening and this edition
will prove more “user friendly” than the original. Over 10,000
copies of the first edition have been distributed throughout the
Coast Guard. It is being used to conduct Quality Awareness
courses, by workgroups and QATs involved in problem-solving
and improvement activities, and in the Measurement courses. It
has proven useful to Coast Guard members at all types of units
and levels of command.

Successful implementation of the principles and practices of
TQM will continue to require each of us - from Flag Officer to
Seaman -~ to be “continuous learners.” We have to keep chal-
lenging our basic assumptions about how we perform our day-
to~-day jobs. We need to constantly ask ourselves, “Why?”

Adopting the philosophy of TQM requires teamwork. You
cannot do Qualify alonel We encourage you to share your
lessons learned, resources, books and talents with one another.

Good Luck! We’ll be looking for you somewhere along the
journey to Quality.

the Quality Center Staff
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Section 1
OVERVIEW OF PROCESS IMPROVEMENT

Adopting the philosophy of TQM requires each of us to make a shift in how
we look at the work we do. Too often, we focus only on those things we are
directly involved in and never stop to ask ourselves, " Is this the right thing
to do or the right way to do it?"

TQM asks us to do just that -every day. It asks us to challenge our basic
assumptions about how we do our jobs. We must look at ways we can
continually improve our individual efforts, to add increased value to the
process, and satisfy our customers.

To improve any work process we must:
[0 Clearly define the current work process
[0  Measure the process's effectiveness and efficiency
[0 Determine if it is a stable/unstable process

Avoid "tampering" with the process

Eliminate "special" causes of variation in the process

O O O

Reduce "common" causes of variation in the process

O Continually look for improvement opportunities

This chapter presents some useful models and techniques for taking a
systematic approach to process improvement. They will help you discover
both what is the right thing to do and the right way to do it. They will help
you tap into your biggest improvement resource -~your customer!

The rest of the Process Improvement Guide will present information and
tools to help you collect and gather data, convert that data into useful
decision-making information, and work together more efficiently and
effectively on your improvement or problem-solving projects.

Coast Guard Process Improvement Guide
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For most Quality experts, taking a systematic approach to process improve-
ment begins with the PDCA (Plan, Do, Check, Act) Cycle developed by Dr.
Walter A. Shewhart. The goal of progressing through each step of the cycle
is to achieve Quality of goods, products, services, or information s defined
by the customer!

There are many definitions of Quality:
"Fitness for use"
JOSEPH JURAN
"Whatever the buyer says it is"
A.V. FEIGENBAUM
"Right Things Right"
oDI*
"Zero defects, conformance to requirements"

PHILLIP CROSBY

"Predictable uniformity, dependability at low cost, suited
to market."

W. EDWARDS DEMING

"The totality of features and characteristics of a product that
bear on its ability to satisfy a given need."

AMERICAN SOCIETY OF QUALITY CONTROL

Whatever YOUR definition of Quality, you cannot achieve Quality without
improving your processes. Improving processes requires a patient, system-
atic approach. Each step builds on the one before it, reinforcing the infor-
mation obtained and allowing you to develop a "doable" action plan.

*ODI-OrganizationalDynamics,Inc- TheinitialTQMimplementationconsultant
andrainefortheCoasiGuard TheirQualityBlueprint FADEproblem-solvingmodel,
andotherkeyconceptsarepresentedheresincemanyCoastGuardmembersmaybe

familiamvitrthenmohavereceivedsomeinitiatrainingrtheituse.

Coast Guard Process Improvement Guide



THE SHEWHART CYCLE (PDCA or Deming Cycle)

Whatitis:

The Shewhart Cycle provides us with a systematic approach to achieving
continuous improvement. It is represented graphically as a circle or wheel
because it involves repeating the steps over and over in a continuous effort
to improve your processes. The circle has four quadrants: PLAN, DO,
CHECK and ACT.

How to use it:
To use the Shewhart Cycle properly, follow the five steps listed below.

Plan a quality improvement. Study your current work process and available
data. Decide what you want to do and how best to do it.

Do the activity planned. Put your improvement or problem-solving plan
into effect. Train and equip those responsible for accomplishing the task.

Check the results. Measure the results of your actions. Analyze your data.

Act on the results. If the effort was truly an improvement, standardize and
document it. If it wasn’t successful, abandon the plan or adjust it as needed
to overcome any identified weaknesses or problems.

Repeat. Using your data and lesson learned, continue around the cycle
again by planning and carrying out further process improvement activity.

Coast Guard Process Improvement Guide
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THEQUALITY BLUEPRINT

What It Is:

A model for process improvement, the Quality Blueprint examines both
what you do and how you do it. By following the steps below in sequence,
you help ensure suppliers, customers and participants in your work pro-
cesses are all included in your efforts to continuously improve. Following
the Quality Blueprint helps prevent the all too natural tendency to jump to
solutions prior to really understanding a problem or its root causes.

Identify Improvement
Measure and - Opportunities

Monitor \
/ Identify Key Customers

and Suppliers
Develop/Execute

Solutions
Establish Agreed-
Upon Requirements

Describe/Analyze /
Current Process
~~_ __ Identify Gaps

Steps to Determine Steps to Determine
Right Way to Do It the Right Thing to Do

How to Use It:

The Quality Blueprint will allow you to decide what area you should focus
your improvement efforts in, what customers and suppliers you need to
establish product, service or information requirements with, and how your
current process will (or will not) allow you to meet those requirements. It
walks you through the improvement cycle. More information on the
individual steps in this cycle is provided on the following pages.

Coast Guard Process Improvement Guide



THE RIGHTTHING THE RIGHT WAY
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Identify opportunity: Describe current process ®
O Listen to your customers O Flowchart your current process f
O Look at current measures O Look for bottlenecks D
O Identify avoidable costs O Identify non-value added steps =
O Identify non-value added steps 0O Look for root causes
O Set Priorities
Develop/Execute Solutions
Identify key customers O Generate alternatives
and suppliers O Validate feasibility
O Ask, "Who gets my output?" O Develop an Action Plan
O Ask, "Whose inputs do I need?" 0 Implement solution

0 Determine your critical
customers/suppliers Measure/Monitor Results

O Establish measures

Establish Agreed-Upon

O Establish feedback systems
Requirements O Document results
O

O Ask your customers: Continue improvement activity

What do you need from me?

What do you do with it?

The Quality Blueprint will help you
keep a process-focused view of
Quality improvement and will
allow you fo beffer meet your
Identify Gaps current customer needs while at the
same lime building a stronger

customer-supplier chain for future
0 What data do you need/have efforts.

Are there any gaps?

O Set priorities for action

O Identify gaps in current process

to verify gaps exist?

Coast Guard Process Improvement Guide 5
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THE FADE PROBLEM-SOLVING PROCESS
What It Is:

A four step problem-solving model, the FADE process can be useful for
individuals, Quality Action Teams (QAT), Natural Workgroups (NWG), or
others who have been tasked with developing solutions to a problem.

FOCUS: Choose a problem
~ Generate a list of problems
~ Select ONE problem
~ Verify and define that problem

ANALYZE: Leam about the problem
~ Decide what you need to know
~ Collect data ~ baselines and patterns

~ Determine root causes and most influential factors

DEVELOP: Create a solution
~ Generate a list of promising solutions
~ Select ONE solution

~ Develop an implementation plan

EXECUTE: Implement,monitor, adjust
~ Gain necessary commitment to your plan

~ Execute your plan

~ Monitor the impact(s)

Coast Guard Process Improvement Guide



How to Use It:

FADE requires you to properly complete the outputs required by a cach stej
before you move on to the next. Failure to do so can doom your attempt to
solve a problem or minimize the quality of recommended solutions. You
must collect and properly analyze appropriate types and amounts of data
during each step..
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REQUIRED OUTPUTS FOR EA.D.E.PROCESS

FOCUS - A written problem statement detailing:

. The currentstate of your process Whatis happening now)
. The negative impacts of that state Why change is needed)
.Your desired state (What you want to happen)
. Theimpacts of achieving your desired stateBenefits)
ANALYZE -Verified pr oblem statement/listof"r _oot" causes

. Aflowchart of yourcurrent work process
. Alistof"root" causes for problems/gaps identified
DEVELORP - List of proposed solutions/Action Plan
. Listof recommended solutions

. Action Plan to implement your solutions
. Who, What, When, Where, Why and How of your plan
. Appropriate documentation to explain/justify recommendations
EXECUTE - Process and Results Measures
. Measures of process efficiency/effectiveness

. Data collection/monitoring plan

Coast Guard Process Improvement Guide 7



OTHER KEY QUALITY CONCEPTS

= ALIGNMENT: Matc hing y our capabilities/customer needswithor  ganizational goals
(¢b)
; Alignment can be achieved by meeting with your customer, establishing
—_ agreed-upon performance requirements, and then adjusting your work
g processes to meet those requirements and assigned organizational goals. It
@) also includes measuring, monitoring and continuous feedback to your
customers, suppliers, and those working in your process.
Supplier
Capabilities .
) Organizational
Hi Goals
// |
/ | Customer
Low Hi Needs

WORKASAPROCESS: Yourworkis part ofaninterrelated process

Your work efforts are part of a process, not an isolated event. The critical

part of any process is for each individual - whatever role they are playing -
to ensure what they are doing adds value to the ultimate product, service, or
information that is the output of that process.

YOU

Value-Added
Outputs/Inputs Process

Product, Service
Information, Material

Outputs/Inputs
Needs and Expectations

8 Coast Guard Process Improvement Guide



OTHER KEY QUALITY CONCEPTS (CON'T)

RIGHTTHINGS RIGHT: Meeting our customer's needs

Doing the Right Things Right is the target for our Quality efforts. In trying
to accomplish that, our work efforts can generally fall into one (or more) of
the following categories:

Right Things Right  -Things we should do and we do well
Right Things Done Wrong  -Things we should do but don'tdo well
Wrong Things Done Right - Things we shouldn't do but do well anyway

Wrong Things Done Wrong - -Things we shouldn'tdo and do poorly

FIVEPILLARS: Key elements of a Quality organization

A Quality initiative within any organization needs the following five
"support" pillars:

Customer Focus  -Aligning all your processes to meet customer needs

TotalInvolvement -Getting everyone involved inimproving processes

Systematic Support  -Aligning organizational systems with Quality
principles and practices (i.e. budget, evaluations)

Measurement -Establishing performance requirements and monitoring

Continuous Improvement - Never settling for "good enough”

Coast Guard Process Improvement Guide
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OTHER KEY QUALITY CONCEPTS (CON'T)
COSTS OF QUALITY : Necessar yand avoidab le costs of Quality

Costs of Quality can account for as much as 30% of a budget. Some of these
costs are avoidable (rework) and some are necessary (training). Types of
cots associated with Quality might include:

INTERNAL FAILURE
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Costs of failing to do it right the first time
EXTERNAL FAILURE

Similar to above, but also costs to investigate complaints and penalty
payments, etc.

APPRAISAL

Costs to see if we did do it right the first time (inspection)
PREVENTION

Costs of trying to ensure we do it right the first time (quality)

INDIRECT

Price paid by customer to fix what we didn't do right the first time

STRATEGIC QUALITY GOAL: Coast Guar d-wide goal f or Quality

We will deliver high quality service to the
American Public by all Coast Guard people

continuously improving our processes to meet
the ever-changing needs of our customes.

10 Coast Guard Process Improvement Guide



Section 2

GENERATINGIDEASAND
IDENTIFYING OPPORTUNITIES

One of the cornerstones of any Quality initiative is getting as many people

as possible involved in your improvement efforts. People get excited about
coniributing to the effort to make things better. Especially when it is ftheir

work area or processes being improved! When an environment has been

established where people believe something will really be done with their
ideas, contributions tend to flow fast and free.

Generating ideas, organizing the information gathered , and then identify-
ing opportunities for improvement is crucial to successful implementation
of Quality management practices. The tools and techniques presented in
this section will help you in this important task.
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TOOLSAND TECHNIQUESINTHIS SECTION

Brainstorming
FiveWhy'sTechnique
Surveysand Inter views

The Three Alignment Questions
Contingency Diagram
Multivoting

Nominal Gr oupTechnique
Force Field Analysis

Pairwise Ranking

Affinity Diagram

Coast Guard Process Improvement Guide 11



BRAINSTORMING

Whatitis:

Brainstorming is a technique, generally used in a group setting, to quickly
generate a large number of ideas about a specific problem or topic. It can
help you:

» Encourage creative thinking and generate enthusiasm

« Encourage participation and building on the ideas of others

« Avoid the "paralysis of analysis" by not evaluating ideas

How to do it:

The goal of brainstorming is to gemerafe ideas. Before you start, make sure
everyone in your group understands the importance of postponing judg-
ments until after the brainstorming session is completed.
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» Write the problem or topic on a blackboard or flipchart where all
participants can see it

* Write all ideas on the board and do as little editing as possible
» Number each idea for future reference

* There are several brainstorming techniques: structured brainstorming,
free-form brainstorming, or silent brainstorming

In sfructured brainstorming (One-at-a-time method):

+ Solicit one idea from each person in sequence

« Participants who don’t have an idea at the moment may say “pass”
+ A complete round of passes ends the brainstorming session

» The advantage of structured brainstorming is that each person has
an equal chance to participate, regardless of rank or personality

The disadvantage of structured brainstorming is that it lacks spontaneity
and can sometimes feel rigid and restrictive

12 Coast Guard Process Improvement Guide



In unstructured (or Open-door) brainsforming:
* Participants simply contribute ideas as they come to mind.

« The advantage of free-form brainstorming is that participants can build off
each other’s ideas. The atmosphere is very relaxed.

« The disadvantage of free-form brainstorming is that the less assertive or
lower ranking participants may not contribute.

An ideal approach is to combine these two methods. Begin the session with
a few rounds of structured brainstorming and finish up with a period of
unstructured brainstorming.

In silent (or Write-it-down) brainsforming:

* Have participants write ideas individually on sticky-back notes or small
slips of paper.

pue seap| Buiesauas

 Collect the papers and post them for all to see.
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» The advantage of silent brainstorming is that it prevents individuals from
making disruptive “analysis” comments during the brainstorming
session and provides confidentiality. It can help prevent a group from
being unduly influenced by a single participant or common flow of ideas.

» The disadvantage of silent brainstorming is that the group loses the syn-
ergy that comes from an open session.

Silent brainstorming is best used in combination with other brainstorming
techniques.

The result of a brainstorming session is a list of ideas. If this list is too long,
the group can boil it down using one of the decision-making tools described
later in this section.

Coast Guard Process Improvement Guide 13



Points to remember about Brainstorming:

Never judge ideas as they are generafed. The goal of brainstorming is to
generate a lot of ideas in a short time. Analysis of these ideas is a separate
process, to be done later.

Don’t quit at the first Iull. All brainstorming sessions reach lulls, which are
uncomfortable for the participants. Research indicates that most of the best
ideas occur during the last part of a session. Try to encourage the group to

push through at least two or three lulls.

Try to write down all of the ideas exactly as they were presented. When you
condense an idea to one or two words for ease of recording, you are doing
analysis. Analysis should be done later.

Encourage oufrageous ideas. While these ideas may not be practical, they
may start a flow of creative ideas that can be used. This can help you break
through a lull.
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Try fo have a diverse group. Involve process owners, customers, and
suppliers to obtain a diverse set of ideas from several perspectives.

After Brainstorming:

Reduce your list fto the most important items
Combine ifems that are similar
Discuss each ifem - in furn -~ on ifs own merits

Eliminate ifems that may not apply fo original issue or fopic

Give each person one final chance fo add items

Brainstorming is a FUN way to generate a lot of ideas quickly. Because it is
simple and easy to use, however, don't lose sight of the fact it can be a very
powerful tool!

14 Coast Guard Process Improvement Guide



FIVEWHYS

Whatitis:

Asking, "Why?" is a favorite technique of the Japanese for discovering the
root cause (or causes) of a problem. By repeatedly asking the question,
“Why?” (five is only arbitrary figure), you peel away layer after layer of
"symptoms" to get to the real heart of an issue. You may never know
exactly how many times you’ll have to ask why. This technique helps you:

+ Identify the root cause(s) of a problem

+ See how different causes of a problem might be related

How to do it:
¢ Describe the problem in very specific terms
« Ask why it happens

« If the answer doesn’t identify a roof cause, ask why again. You know
you’ve identified the root cause when asking why doesn’t yield any more
useful information

+ Continue asking why until the root causes are identified. This may take
more or less than five whys

Points to remember:

« Always focus on the process-aspects of a problem, rather than the person-
alities involved. Finding scapegoats does not solve problems!

Coast Guard Process Improvement Guide
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Five Whys Example

A Commanding Officer wanted to know why the unit had failed its
Training Readiness Evaluation (TRE) which is a necessary first step
prior to going to Refresher Training.

CURRENT STATE: This unit failed its TRE

Why? We didn't pass enough of the evaluations/exercises

Why? The evaluations/exercises were different than we expected
Why? We had prepared using another cutter's checklists
Why? Our TRE checklists didn't arrive in time

Why? We never submitted our change of unit address for the
Standard Distribution List (SDL) when we shifted homeport.
Therefore, the checklists were mailed to the old address and had to
be forwarded to our new address. We received them late.
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At this point, several avenues for follow-up might become evident.
The point here being not to fix blame but to correct the process that
allowed this situation to occur. Many times a small, seemingly
insignificant action can have some pretty major impacts and conse-
quences.

16 Coast Guard Process Improvement Guide



SURVEYSAND INTERVIEWS
What are they:

Surveys and interviews are used to gather information from an identified
target population. They are a feedback mechanism and, when properly
designed and carried out, provide a great deal of usable information. They
are especially useful when:

* Only a small amount of initial data is available
 Participation of an extended group is desirable
« Initial issues are unclear and in need of amplification/clarification

« It is important that others know an issue is being addressed

How they are used:

pue seap| Buiesauas

It is difficult for those not trained in sampling theory and fechniques to
design and process a high quality survey. However, the following guide-
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* Clearly identify what information you need to collect
* Make it as simple and as easy as possible for people to participate
 Clearly identify to participants what you intend to do with their answers

« Identify how to complete, where, and when to return the survey

* Do a test run on a small pilot population to remove any "bugs"

» Design the survey so it will be easy for you to process its information
« As much as possible, conduct the survey/interview face-to-face

+ Make it important to participants to return the survey/interview form

« Agree to publish your results in an appropriate time/manner

* ACT on the results!

Remember: Involve someone who is experienced in conducting surveys/
Interviews if possible. It will make for a better product, more useful
Information collected, and less stress and strain on you.

Coast Guard Process Improvement Guide 17
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THE THREE ALIGNMENT QUESTIONS
What are they:

The Three Alignment questions are used to generate information about how
well your processes are currently meeting your customer's needs. To create
a meaningful rapport and establish some agreed-upon performance re-
quirements between all those involved in a particular process, ask these
three simple questions .

How they are used:

After identifying those key customers involved in your work process, you
begin by asking each:

WHAT DO YOU NEED FROM ME?

WHAT DO YOU DO WITH WHAT I GIVE YOU?
WHAT ARE THE GAFPS BETWEEN WHAT I PROVIDE AND
WHAT YOU NEED?

These questions will allow you to discover what your customer's needs,
wants and expectations may be for the service, product or information you
are supplying. Additionally, by understanding how your customer is using
your output, you can better align your process capabilities with what your
customer wants. Knowing if there are gaps ,and what the impacts of those
gaps are for both you and your customer can provide a rich opportunity to
meet your customer's needs.

Once you have generafed this information by meeting with your
customer(s), you will have some baseline dafa and a better idea of the
direction in which you need fo make improvement efforts. You can then
organize the responses and prioritize (with the cusfomer) those actions
necessary fo meet the cusfomer's requirements.

You should also seek to establish a formal, repetitive feedback system to
ensure you continue to obtain information on your efforts to meet your
customer's needs.

Coast Guard Process Improvement Guide



THE CONTINGENCY DIAGRAM
Whatitis:

Using reverse logic, the Contingency Diagram is a way to generate ideas
concerning an issue or concern. By thinking of all the ways you can
cause a problem to get worse or continue unchecked, you provide the
basis for later developing an action plan to overcome these barriers.

How to use it:

A Contingency Diagram can help you generate ideas from which you can
develop those specific actions necessary to eliminate a problem or make
an improvement. You use it by following these steps:

STEP ONE -~ Select a situation (either a goal or problem)

STEP TWO -~ Draw a Contingency Diagram (next page)

pue seap| Buiesauas
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STEP THREE - Brainsform:

What will cause this situation to get worse/continue
Think of things that will prevent your desired state
Follow the rules for brainstorming

Enter each action down on the Contingency Diagram

STEP FOUR - List specific actions fo prevent these obstacles
STEP FIVE - Use this list fo develop an Action Plan

This can be a very powerful idea and solution generating tool. The key
is to follow the rules of brainstorming and not judge, evaluate, criticize
or praise others ideas while brainstorming. Once the group has ex-
hausted its ideas on the topic, discuss and clarify the list which has been
created.

The Contingency Diagram allows you to tap into the power of brain-
storming and provides a convenient framework to organize your ideas.
It also allows you to prioritize and generate further action based on those
barriers to your desired state which you have creatively discovered.

Coast Guard Process Improvement Guide 19



THE CONTINGENCY DIAGRAM

Below is an example of a completed Contingency Diagram and the
Prevention Checklist/Action Plan it generated.

No ftraining

Lack of communication

— = No support from the top
|
: No "How to" Plan

e
Each line represents specific //
actions which prevent goal or /
cause problem to continue/worsen The oval represents a specific

problem you want to eliminate
or a positive goal or desired state you

want to achieve
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Prevention/Action Checklist

A Prevention/Action Checklist can be developed by taking each obstacle
identified and brainstorming ways to prevent it from happening. Below
is an example using only one of the items identified above.

Obstacles Corrective Actions

1. Lack of communication 1. Publish TQM activity/"success" stories

2. Develop mission statements
3. Develop feedback loops/opportunities

4. Conduct training in TQM

(Both awareness and tools)

Another good technique is to take each of the items you have identified
as a barrier and put it into the oval and complete a separate Contingency
Diagram. This allows for some specific action items and generates a
tremendous amount of ideas.

20 Coast Guard Process Improvement Guide



MULTI-VOTING

Whatitis:

Multi-voting is a quick and easy way for a group to find the items of the
highest priority in a list. This technique helps you:

* Prioritize a large list without creating a “win-lose” situation in the group
that generated the list.

 Separate the “vital few” items from the “trivial many” on a large list.

How to do it:

Empower. Give each team member a number of votes equal to approx-~
imately half the number of items on the list (e.g., 10 votes for a 20-item list).

Vote. Have the members vote individually for the items they believe have
high priority.

Compile the vofes given fo each ifem. You can put a mark beside each item
for every vote it receives.

Select the fop four fo six ifems. Discuss and prioritize these items relative to
each other. If you can’t establish the top four to six, remove from the list the
items that have the fewest votes and then conduct another vote.

Helpful hint:

Multi-voting is best suited for large groups and long lists. Its simplicity
makes it very quick and easy to use.

Coast Guard Process Improvement Guide
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Multi-Voting Example

District staff elements attended a lot of meetings at different
locations around their district. They complained because meetings
conducted at these locations were not always as productive as they
might have been, so the Chief of Staff called a meeting to improve
the situation. A brainstorming session produced the following list of
reasons for unproductive meetings:

1. No agendas 2. No clear objectives 3. Going on tangents
4. Too much time 5. Too much protocol/politics
6. Wrong people 7. Not enough data provided before meeting

8. No administrative support 9. Roles of participants not clear
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To reduce this list to a manageable size, each member was given
five (05) votes (approximately half of the total number of items).

The problems received the following votes:

1. ///7 6. /////

2. // 7. T
3. /// 8. //

4. /1111 11777 9. /1717177

5. ///

The group then decided to focus on problems 7, 4, and 9.

22 Coast Guard Process Improvement Guide



NOMINAL GROUP TECHNIQUE

Whatitis:

Nominal group technique is a structured method that a group can use to
prioritize items in a list. This method uses priorities of each group member
to discover the overall priorities of the group. Nominal group technique
helps you:

 Prioritize a list of ideas.

» Make decisions using inputs from all participants.

How to do it:

Assign a letter fo each idea. For example, for eight ideas, you would assign
the letters A through H.

List the letfers. Have each person in the group write the assigned letters on
a piece of paper.

Prioritize the lists. Have each person prioritize their list by writing a
number beside each letter. If there are cight ideas, then “8” is written beside
the letter corresponding to the most important idea. This is repeated for
each number until “1” is written beside the letter corresponding to the least
important idea. Each number (1 through 8) is used only once by each group
member.

Compute the group fotal for each letfer. The letter with the highest score is
the idea with the highest priority, and the letter with the lowest score has
the lowest priority.

Coast Guard Process Improvement Guide
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Nominal Group Technique Example

The following office problems were identified in a brainstorming

session:
A. Ineffective organizational structure.
B. Poor communications outside the office.
C. Lack of training.
D. Poor communications within the office.
(%]
° o L
= % E. Unclear mission and objectives.
S
o = ) . N . )
gs F. Poor distribution of office mail.
> 2
= % G. Lack of feedback on reports on management.
o =
2>
35 Each group member then wrote the letters A through G on a piece
=]

of paper and prioritized each problem from 1 to 7 (lowest to high-
est), using each number only once. The results were
summarized as follows:

Problem 1 5 PeI;son 4 5 Total | Priority
A 6 5 7 5 6 29 #2
B 3 2 4 1 3 13 #5
D 4 4 5 6 4 23 #4
F 2 3 1 3 1 10 #6
G 5 6 3 4 7 25 #3
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FORCEFIELDANALYSIS

Whatitis:

Force field analysis is a technique that helps you identify and visualize the
relationships between the significant forces that influence a problem or goal.
You can use it to:

« Identify key factors (forces) that promote or hinder the solution of a
problem or the achievement of a goal.

+ Identify improvement opportunities.

How to do it:
Define the objective. Clearly identify the problem or goal to be analyzed.

List the forces. List the key factors that promote or hinder the achievement
of your goal or the resolution of your problem. Groups should use an idea-
generation technique from Section 2 to do this. Use two lists: one for pro-
moting forces and one for hindering forces.

Prioritize. Prioritize the forces in each list according to their relative impact
on the problem or goal. You can use nominal group technique or some other
decision-making tool.

Implement. Minimize or weaken the hindering forces and maximize or
strengthen the promoting ones.

Goal: Quit Smoking
Promoting Forces Inhibiting Forces

better health - < habitual behavior
save money - — need for nicotine

won'’t have to leave building - — need to have fingers
every half hour occupied

family won’t breathe smoke - < need to have something
in mouth

food will taste better - < gain weight every time |
try to quit

Coast Guard Process Improvement Guide
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PAIRWISE RANKING

Whatitis:

Pairwise ranking is a structured method for ranking a small list of items in
priority order. It can help you:

e Prioritize a small list.

e Make decisions in a consensus-oriented manner.

- How to do it: 1
29
o § Construct a pairwise matrix. 2 2
g § Each box in the matrix represents the 3 3
°28 intersection (or pairing) of two items. If
s 2 your list has five items, the pairwise matrix 4 4
% ‘%‘ would look like this, with the top box
@ 3 representing idea 1 paired with idea 2: 5

Rank each pair. For each pair, have the group (using a consensus-oriented
discussion) determine which of the two ideas is preferred. Then, for each
pair, write the number of the preferable idea in the appropriate box. Repeat
this process until the matrix is filled.

1 and 2 compared: 1 and 3 compared: 4 and 5 compared:
2 is better. 1 is better. 5 is better.

1 1 1

2 L 212 |2 ..andsoon 2| 2| 2
until...
3 3 3 r 3 3| 1 2 3
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Count the number of times each alfernative appears in the maftrix.

Alternative 1 2|13 4

Alternative 5 appears

4 times in the matrix. Count | 2 |3 |1 |O

Rank

Rank all ifems. Rank the alternatives by the total number of times they
appear in the matrix. To break a tie (where two ideas appear the same
number of times), look at the box in which those two ideas are compared.
The idea appearing in fthaf box receives the higher ranking.

Alternative 1 2 |3 4

Alternative 5

ranks 1st overall. Count | 2 |3 |1 |0

Rank |3rd |2nd|4th |5th
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Pairwise Ranking Example

A QAT was asked to recommend sites for testing a pilot program
of their recommendations. A feasibility study produced a list of six
possible locations. The team then used pairwise ranking to deter-
mine that ATTC Elizabeth City, NC was best suited for this particu-
lar test.

1. TRACEN Petaluma 4. ATTC E-City

2. RTC Yorktown 5. ATC Mobile

3. TRACEN Cape May 6. Academy

1

2| 2 2

Site 1]2 3 5 6
Count 2 |1 1 4 2
Rank 3rd | 6th | 5th 2nd | 4th
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AFFINITY DIAGRAM

Whatitis:

An affinity diagram is a technique for organizing verbal information into a
visual pattern. An affinity diagram starts with specific ideas and helps you
work toward broad categories. This is the opposite of a cause and effect
diagram, which starts with the broad causes and works toward specifics.
You can use either technique to explore all aspects of an issue. Affinity
diagrams can help you:

» Organize and give structure to a list of factors that contribute to a
problem.

+ Identify key areas where improvement is most needed.

How to use it:

Identify the problem. Write the problem or issue on a blackboard or
flipchart.

Generate ideas. Use an idea-generation technique from Section 2 to identify
all facets of the problem. Use index cards or sticky-back notes to record the
ideas.

Cluster your ideas (on cards or paper) info related groups. Use questions
like “Which other ideas are similar?” and “Is this idea somehow connected
to any others?” to help you group the ideas together.

Creafe affinify cards. For each group, create an affinity card, a card that has
a short statement describing the entire group of ideas.

Cluster related affinity cards. Put all of the individual ideas in a group
under their affinity card. Now try to group the affinity cards under even
broader groups. You can continue to group the cards until your definition of
“group” becomes too broad to have any meaning.

Create an affinity diagram. lay out all of the ideas and affinity cards on a

single piece of paper or a blackboard. Draw outlines of the groups with the
affinity cards at the top of each group. The resulting hierarchical structure

will give you valuable insight into the problem.
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Affinity Diagram Example

A publication team wanted to reduce the number of typographical

errors in their program’s documentation. As part of a first step, they
conducted a brainstorming session that produced the following list
of factors that influenced errors.

Computers No Feedback Proofreading Skill

Printers Unreasonable Deadlines Noise

Lighting Typewriters Chair Height

Comfort Desk Height Time of Day _

Technical Jargon Interruptions Handwriting § ®

Grammar Slang Spelling = %

Draft Copy Punctuation Distribution E =

Font Final Copy Editing Skill S S

Computer Skill Typing Skill No Measurement % g

The following affinity diagram helped them to focus on areas for g §

further analysis. =3
(2]

Typographical Errors

Environment Equipment
Ergonomics Computers
) Printers
Interruptions | \gise Typewriters
Unreasonable Bg&tﬂgight
Deadlines Chair Height
Time of Day Comfort Training
Typing Skill
Editing Skill

Original Document Computer Skill

Proofreading Skill

Author Skill  Requirements
Handwriting Draft Copy S
Grammar Final Copy No Definition
Punctuation Distribution of Quality
Spelling Font
No Measurement
Technical Jargon No Feedback
Slang

Coast Guard Process Improvement Guide 29



TIPS FOR KEEPING IDEFAS FLOWING

Use 3x5 cards or Post-It nofes fo record your ideas: This
allows you to cluster similar thoughts, eliminate duplications and use a
"silent" version of any of the techniques listed in this section. This can be
helptul when issues carry a lof of emotion or there seems fo be little interest in
consensus.

Be creativel Don't limit suggestions or ideas early on in discussions.
Fncourage people to think "outside the box." Play "What If" and try fo
visualize the desired state IF you could do anything you wanted. Flay "If T
were the Commandant..."

Focus on YOUR processes: Improving Quality is a personal thing.
The focus of your improvement efforts should be those things which are
"broken” in your work area or those which seem to you fo be the most inetti-
clent/ineffective.

- &
[
tG'E
n S
o £
)
S a
o> =
£ 0O
= o
S <
S s

=
O o
=

During your brainsforming sessions:
Change seats....views can be affected by where you sit in relation fo others
Avoid cliques...cncourage people fo sit with those they don't work with
Review the data or ideas periodically - cncourage turther inputs

Rotate groups (and/or members) fo provide a fresh perspective

Make it clear you want EVERYONE fo participate!
Create a climate where it is O.K. fo disagree
Work fo develop a group consensus

Don'f evaluafte...concentrate on getting quantity of ideas

HAVE FUN7Y
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Section 3
DATAAND DATACOLLECTION

Overview:

hpodg your dedan meldig proosss hauch te gpopiee use o
taad ErgocdtteigtdhaeauHQEHy 96 By
wytetsad ehipes ntssednyuwkeadkbgte

deia tet wl be meargi 0yau ad usell nyour npoemat
&

Inside This Section;

Whatis Data?

Types of Data

Why We Collect Data

Five elements of Useful Data
Sampling

Stratification

Effective Data Collection Strategy
Checksheets
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Whatis Data?
Besdy ts e rumaid Bos ard fues whth aren te o
nhyauwnedbtmaodersamdeyordErs Dea w

eraaly ke pesaed n desapke ar queniske om
Types of Data
MEASUREME N|T Dea resuling fom a physca measuemernt
(Measurements) known as Messurement or Coninuous D)
ATTRIBUTES Deta resing fom a aourt of uns possessg
deadedsafomaautd
DATA petLEr aioma ]
(=3 te aoueess o toe deadads
temsles (Ao cald Disaee Del)

Barmpe No. of tyos par pege, GoodBad

Why Collect Data?

* To poite a fourckin ©'H' possd dios o de alos
those in dedsonimeldy podions

» Tose aste bess forindy adn (@ g monadin)

 Toedk youbas m te ed ieess fr pddars ndt j gt assnp
s s o'yt s

 To commuricee the Susionssues mare aoouraidy and efechvely

* To aow yau © mehodcay eanre te rediondp betneen te
auaedaneatads asy

e Topoik te bess fr poess aoid ard npoemert

« Tofam a ey ved bess for acogdanee o igedn dhvadora
ped s

o Tojdyaebe qdos a bds eenaesbrghdd a denfr
ganed
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Five Elements of Useful Data

To ke mogt Ledl] your cbia sold aoren d of tese essrH e

* Deia daud be adeded n a imgy mamer

* Daia shoud be adeoed n a conssert mamer

Deta shoud be iebied © your poeess o te ssue bag eamined

* Deta shoud be acouae

* Daia shoud be predssly defined (defniions shoud be agreediupon
by d pocess pardparnts, ie. SuppierCusomeProoess Wolke)

Sampling

Samyg s a e used D esiree , wih a S degee
confidence, infrmation conceming a process Where measuing o
g te aupus o e enfie poosss B inpradcd o oo e
e Aakdn o st d inviles djeds ar messuamas whose
popEEs o deadBEss ae © be adyzd 5 ced a'popem’”
Samping B merly "suveying' a paton o tet poouain

When sanping, t 5 audd thet a represeniaive parion o te pope

nbessed Agdmaod frddgtssbuea RANDOM
SAMPLE Whe a ot coud be sad here concaning random sanpiig,

te esgHpoto e Bt a sampe can be desabed a5

random if each member of the: popuision hed an eqH dae d
beng nduded n the sampe.

Stratied Random Samping 5 Smir 10 regular random sampling,
et ta the popuaion o bt ssnped 5 dvided o SUbsedions
@ ced 9 abaywihdodbe ssdarrasposde The
fdoning Wl Leigie the advanage o staiied random sandg,
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Machine One [ X ] —— Al good podot
Machine Two o0 —— Al good procuct
Machine Three @@ —— Al bad poot
Machine Four o0 —— Al good poduct
/
7
7
/ —~ —

Random Sample
Shaded area represents a

population or lot

An undiratiied random sample aould leed s o conducke thet our
machines are produdng 25% BAD produd, and thet we therefore need 1o
pefom some kind of mainienance or ingpedion an ALL dtem

To pevart meeadg aur pocess Hs Way, We can uize a Saied
random samye. Bascaly, £ woud ook tis wey:

Machine One o0 ‘@Q —— Al good podit
Machine Two o0 ‘@’ —— Al good podut

Machine Three @(DG)(D — A bed puin

Machine Four “’@‘ —— Al good pdt

I ~

=
=
=
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&
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O
<
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a
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<
<
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<
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~
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Shaded area I —~

— Random Samples
represents a
population or lot
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As you can e, a random sampe comprised of one unt flom each of the
four yers deally shons tet three machines are produdng good

podutt and tet oy one s - Ony one mede thereloe needs ©

ke ©en dbire © Ngederdom marienance an

Effective Data Collection Strategy

Arsnering the Tdoning eght quesions Wl alow you © develp an
eledie Saey for adg cia

WHAT DO WE WANT TO ACCOMPLISH BY COLLECTING DATA?
WHAT DATA IS NEEDED TO ACHIEVE THIS GOAL?

WHERE IN THE PROCESS SHOULD WE COLLECT DATA?
WHAT SAMPLING SCHEME SHOULD WE USE?

HOW MUCH DATA (how many samplesidata poirts) IS NEEDED?
WHEN/HOW LONG SHOULD DATA BE COLLECTED?
HOW WILL WE RECORD THE DATA?

WHO IS RESPONSIBLE FOR COLLECTING THE DATA?

One you have developed amsness © these quesions, rvew your celia
adedn pin fr corssagy, caoneess, ad te poerE T

gang commimert  your ceia adedn efat fom dhers indved

n te poess beg dosaned

O
QD
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Q
)
o
)
a
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O
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o
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CHECKSHEET

Whatitis:

Adakdegsa gk fimyou ean use b adst ciiain en agarizd
mee ard esgy aonvett it N reedly usell inmreion. Whh a deck
shef yau G

o Cdt okl wh nimdl et
» Convat raw daia inb ussld nomein

* Tiarsbe qinors of whet 5 hgpeng b whet 5 adlely hgperig
haerwads ‘1trkte pddams. . ’baomes Tre dlasas te

pd@ms..”
How to use it:
Cealy teriy whet 5 bag dosanved The evers being dosaved shoud
ke dealy Hoesd Bayare hes b ke bddg fr fre sare tig
Kegp te cbia adsdn pocsss as essy a5 poste Gdedg chia od
mtbeoreapbhhad disd Sk dek mals ae east
[y
§ Guptedts  Coeced chia shod be gauped n avey tet males te
§ e valee ad bk Sl pdders muat be in sl gaus
§ Becee Tiy © aese a et tetwl gie you te most e
= whte g aroutd et
s
8
Tabular Check Sheet Example
Reesors for Migdaced Leters
Defect May 6 May 7 May 8 Total Defects
Wrong Mailbox |1 [11] |11 11
Wrong City |l HH HH | 13
Wrong Zip Code HH T HH T HH 21
Old Office Symbol 11 | 11 7
Total Defects 17 17 18 52
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Pictorial Check Sheetv.s. Tabular Check Sheet Example
This eampe shons how a ool dhedk sheet can ghve you much

mae nameion ten a ehubr dedk sheet
Defect Tally Total
Scratch HH | 7
Chipped Paint HH +HH | 11
Tar HH | 7
Dent 0
Total 25

Finish Defects on 100 Drivers’ Doors
(After 25,000 Miles)
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A - Scratch

B — Chipped Paint
C - Tar

D - Dent

Note: A3 = 3 scratches in close proximity, etc.
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Pictorial Check Sheet Example

Duing &g te aorid aonsck n a pader ebdat copo
rat eqaated an unedy Hoh Bue ise n some o s back
boes To hep ardlyze the Hlies e maregas n te pogam
dte ceeyed a pod dek degt Al 120 chs d e

te fhaig dek shest doned te tyes o Blues assosed
wih each component

Heating
Duct

cCCD

OO0 0

vs)

Control Console Failures

A - Failure to Power Up

B - Failure to Pass Built-In Test
C - Shutdown During Test

D - Unknown Failure

The mereges noied Fet et of e e (18 6 24) coauredin
boes aorg te arr o te eqpmert ieds and tet ot of

tee Biies wee b G, shucban cuing £t An irngoedn o

te by et tet a hesig clLct en dedy berd tese

boes ad te resuing hoh enpaaues casad te eqlpmart ©
oarestad €
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Section4
BASICTOOLS FORANALYZING DATA

Overview

The tools in this section will allow you to examine your data from several
different viewpoints. They will help you organize data so that your process
can "talk” to you and tell you what is happening (or not happening). These
tools also allow you to package data so that it is easily understood by
others. This can be important when you go to sell your proposed solutions
to those in decision-making positions.
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But, before we jump to solutions, we need to understand some other things
these tools can do for us.

What Can These Tools Do For Me?
They are educational

Even those who might not know a lot about a particular process can learn
quite a bit merely by using some of these tools. You will learn about your
process and the proper application of the tool at the same time.

They serve as a great guide for discussions

Discussing problems or improvement opportunities can often get side-
tracked. Using the tools outlined in this chapter will help keep you focused.

They allow you to be proactive in searching out "root causes"

Properly applying these tools will allow you to address the root causes of
your problem instead of just the particular symptoms causing you pain.
They allow you to take action that is both effective and efficient.

They allow you to convert raw numbers to usable information

Numbers, by themselves, can be meaningless. They need to be collected
properly and then packaged so as to make their information clear to all.

They show the level of understanding (or lack of) of your process
They have a wide application to many processes and problems

They are generally easy to use and understand
Coast Guard Process Improvement Guide 39
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Key Concepts

There are several key concepts that need to be understood prior to applying
the tools to your process. These concepts form the background against
which all your data should be viewed.

Statistical Process Control (SPC)

Statistical process control (based on Shewhart's PDCA and control charts) is
a process in which you seek to:

* Select and define a process

* Measure that process

* Stabilize that process (eliminate any "special causes” of variation)
* Control that process (reduce any "common causes)

* Continuously improve the process

Basically, you are using numbers (statistics) to understand your process
traits and characteristics so you will be able to make it do what you want it
to do (control).

Goals of Process Improvement

Your goal should be to increase customer satisfaction and on-time delivery
of your products and services. Additionally, you should seek to reduce the
cycle time and waste involved in your process producing those services or

products.

Variation

No two products or services will ever be exactly alike. This difference is
known as variation. Dr. Deming teaches that to produce quality, you must
be able to produce outcomes that are predictably uniform while at the same
time satisfying customer needs. Reducing or controlling the amount of
variation is crucial to improving your process.

"Common Cause" Variation

Common cause variation is due to factors inherent to the process itself.
Variation in a process which occurs due to the normal operation of the
process, or because of how that process is being managed, it is generally
considered to be beyond the control of the individual. Examples might
include improper material being provided, poor instructions, etc.

Coast Guard Process Improvement Guide



"Special Cause" Variation

Special cause variation occurs as a result of factors external to the process
itself. Examples might be a power failure, a machine breaking down, an
accident, etc. Special cause variations are exceptions to the normal way
things occur.

Tampering

Treating special causes as if they were common causes (or vice versa) is
called tampering. It is crucial each of us first understand what the voice of
our process (and our customers) are really saying BEFORE we take action.
Good intentions and "gut” feelings are not enough. We must use our data,
apply the tools show in this section to analyze that data properly for root
causes, and then take appropriate actions. Dr. Shewhart has shown that
approximately 99% of the causes of variation within a statistically stable
process are common causes and can be significantly reduced through
informed control. Using data and the tools in this section will provided you
the ability to exercise that "informed control” on your process.

Problems, Blame and the 85/15 Rule

TQM is a philosophy grounded in improving a process at every point to
maximize the value that process can produce for the customer. It requires
us to adopt a new attitude towards our problems. We need to see problems
as "areas of opportunity" - to better meet customer needs, eliminate those
things causing us "pain," and to increase our effectiveness and efficiency.

Additionally, TQM asks us to forget placing blame and to focus instead on
fixing or preventing the problems we have discovered. The 85/15 Rule
states that up to 85% of the problems with a process exist due to the
process itself and lie within the control of management not the individual
worker. Dr. Deming has stated the ration is even higher (96/4).

1-10-100 Rule

Basically, this rule states it is cheaper and easier to fix a problem at the point
in a process it occurs. Failure to do so costs you a factor of at least 10 for
every step further down the process from you it takes to catch the problem
and fix it.

The tools in this section are designed to allow you to discover what your
problems are, why they are occurring, how big a problem they are, and how
to fix, prevent, and improve your work processes.
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FLOWCHART

Whatitis:

A flowchart is a graphic representation of all the major steps of a process.
It can help you:

= Understand the complete process.
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= Identify the critical stages of a process.

= Locate problem areas.

= Show relationships between different steps in a process.

How to use it:

Identify the process. Define the start point and finish point for the process to
be examined.

Describe the current process. Chart the whole process (i.e., lay out all the
steps) from beginning to end. You can use the symbols shown on the next
page to improve the clarity of your flowchart, but don’t get hung up on
symbols.

(Optional) Chart the ideal process. Try to identify the easiest and most
efficient way to go from the “start block” to the “finish block.” While this
step isn’t absolutely necessary, it does make it easier to do the next step.

Search for improvement opportunities. Identify all the areas that hinder
your process or add little or no value. If you did the optional step, examine
all areas that differ from your ideal process and question why they exist.

Update your chart. Build a new flowchart that corrects the problems you
identified in the previous step.
Helpful hint:

You can put the steps of your process on index cards or sticky-back notes.
This lets you rearrange the diagram without erasing and redrawing and
prevents ideas from being discarded simply because it’s too much work to
redraw the diagram.
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These are standard flowchart symbols. When you are developing a flow- @
chart, especially in a group environment, the goal is to chart the process. 2.
Don’t waste time debating which shape a symbol should be. A flowchart Sl
that doesn’t use these symbols can be just as useful as a chart that does. 5
o
>
2
Standard Flowchart Symbols <
This symbol... Represents... Some examples are: a
Start/Stop Receive trouble report
@ Machine operable
Decision Point Approve/Disapprove
Accept/Reject
Yes/No
Pass/Fail
Activity Drop off travel voucher

Open access panel

Document Fill out trouble report

Connector

(to another @

page or part

of the diagram) .
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Flowchart Example

Before it was eventually replaced, a copy machine suffered frequent
paper jams and became a notorious troublemaker. Often, a problem
could be cleared by simply opening and closing the access panel.
Someone observed the situation and flowcharted the troubleshoot-
ing procedure used by most people.

Copy machine
stops

Copy machine
operable

Coast Guard Process Improvement Guide

Open Check Close Press
access |—»| paper |—=| access €Dt g
Print
panel feed area panel
Open Check Close
Press
access |—» toner access “print”
panel area panel
Open Check Close Press
access [—=| collator access “print”
panel area panel
Call for
repairs




Flowchart Example (Concluded)

Users usually had to check several locations in the machine before
they would find the problem. The next day, this flowchart for a
more efficient procedure appeared beside the machine. From then
on, there was less frustration and panel slamming when the ma-
chine stopped unexpectedly.

Copy machine
stops

Open access
panel

{

Check paper
feed area

{

Check toner
area

i

Check collator
area

f

Close access
panel

i

Press “Print”
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Call for
repairs

Does it
work?

Yes

Copy machine
operable
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CAUSE AND EFFECT DIAGRAM

Whatitis:

Graphically illustrates the relationship between a given outcome and all the
factors that influence this outcome. Sometimes called an Ishikawa or
“fishbone" diagram, it helps show the relationship of the parts (and sub-
parts) to the whole by:

= Determining the factors that cause a positive or negative outcome (or
effect)

= Focusing on a specific issue without resorting to complaints and irrelevant
discussion

= Determining the root causes of a given effect

= Identifying areas where there is a lack of data

How to use it:

Specify the effect to be analyzed. The effect can be positive (objectives) or
negative (problems). Place it in a box on the right side of the diagram.

The

Problem,
> Obijective,

Goal, etc.

List the major categories of the factors that influence the effect being
studied. The “4 Ms” (methods, manpower, materials, machinery) or the

“4 Ps” (policies, procedures, people, plant) are commonly used as a starting
point.

Manpower, Personnel, Materials, Policies,
Staffing, etc. Regulations, etc.
The
Problem,
™ Objective,
/ / Goal, etc.
Methods, Procedures, Machines, Plant,
Specifications, etc. Equipment, etc.
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Identify factors and subfactors. Use an idea-generating technique from
Section 2 to identify the factors and subfactors within each major category.
An easy way to begin is to use the major categories as a catalyst. For ex-
ample, “What policies are causing . .. ?”

How do our people influence...? What regulations affect...?

Personnel, Staffing, etc. Materials, Policies, Regulations, etc.

Y ¥/ N\ =
Factors / / / // The
and h Problem,
Subfactors > gbjcictizle,
/ / / oal, etc.
NS
oA / N\ 77 RN

-

Procedures, Methods, Specs, etc. Plant, Machines, Equipment, etc.

What procedures are causing...? How does our equipment affect...?

Identify significant factors. Look for factors that appear repeatedly and list
them. Also, list those factors that have a significant effect, based on the data
available.

Categorize and prioritize your list of causes. Keep in mind that the location
of a cause in your diagram is not an indicator of its importance. A sub-factor
may be the root cause to all of your problems. You may also decide to
collect more data on a factor that had not been previously identified.

Helpful hint:

Consider using a positive effect (an objective, for example) instead of a
negative effect (a problem, for example) as the effect to be discussed.
Focusing on problems can produce “finger pointing,” while focusing on
desired outcomes fosters pride and ownership over productive areas. The
resulting positive atmosphere will enhance the group’s creativity.
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Basic Tools for Analyzing

Data

Cause and Effect Diagram Example

The publication team for an engineering department wanted to improve the accuracy of their user documentation.
As part of a first step, they created a cause and effect diagram to get a picture of what causes a document to be
error-free. The diagram below illustrates what this particular team considered important at their first meeting.

Environment

\ Timeliness

Equipment

Good Equipment

Right Time Of Day\

No Interruptions\

Good Ergonomics \

0 \ O

2 \2\Q

2\2.\%

2 \% \2
%
3

Standard and Technical Dictionaries\

Proper Training In

Graphics

Word Processor

\\
S @
-

©

Special Fonts For Symbols

Zz \2 \o. \a\9 \o
o. e \2 \ & \2
3 \2 \Z \&\% \2
T\ \x\% \2
Z \&\% V7

\ . Error-Free

Good Writing Skills /
/ Training (To Help Customer)

Use Upper

& Lower Case /Dictionary Words Only

Editing/Proofreading SkKills
Typing/Computer Skills/

Personnel

Document

Data Is Both

Program Preference

Deadline

Format

Font Preference
Does Customer Want?

Distribution Req'ts IS
/ .8/ 8

o QO
Slides S/ <
S

Procedures




PARETOCHART

Whatitis:

A bar chart used to separate the “vital few” from the “trivial many.” These
charts are based on the Pareto Principle which states that 20 percent of the
problems have 80 percent of the impact. The 20 percent of the problems are
the “vital few” and the remaining problems are the “trivial many.” A Pareto
chart can help you:

= Separate the few major problems from the many possible problems so you
can focus your improvement efforts

= Arrange data according to priority or importance

= Determine which problems are most important, using data, not
perception

How to use it:

Identify the possible problems. Use idea-generation techniques from Section
2 to list all the possible problems in a particular process.

Use existing reports, or collect new data on the process. Be sure the units of
measure are consistent throughout your data. Group existing data by
consistent units of measure. Select attributes to be charted so that any given
occurrence will fall into one AND ONLY ONE category.

Label the chart. Label the units of measure on the left vertical axis and the
categories of problems on the horizontal axis.

Plot the data. Order the categories according to their frequency (how
many), not their classification (what kind). Use a descending order from left
to right. Categories that appear infrequently, or in comparatively small
numbers, can be grouped together in an “other” category.

(Optional). You can use the right vertical axis to measure the percentage of
total occurrences contained within each category.
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Points to remember:

= The measurement units can significantly affect your Pareto chart. In the
example shown on page 49, 100 cosmetic-type defects may account for
only a fraction of the total cost, while 2 material-type defects may account
for a large percentage of the cost. In such a case, you must determine
whether cost or number of defects is more important.

= It is essential to use the same units of measure and clearly mark these
units on the chart ($, #, %, etc.).
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= Make sure that the “other” category doesn’t become unreasonably large. If
the “other” category accounts for more than 25 percent of your problem,
you probably should try to break it down.

Pareto Chart Example
Problems Experienced Using Laser Printer
April 1991
30

25
(%]
5

§ 20—
5
3

O 15—
[T
(@]
-]
c

L 10
@
o

5_

0
Double-  Garbled Lost Additional Other
Spaced Text Blank
Pages
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Basic Tools for Analyzing

Frequencyv.s.. Cost Example

In the following example, the most common defect is dirt spots. However,

wall thickness is by far the most costly.

Data

100

o o o o
(ee] © < N

10848 JO JaquinN

Defect Type

60
0
0

(1e3oL Jo 95 se) s19843 40 1S0D

Defect Type

Used with permission from Change Navigators, Inc.
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Progressive Analysis

(=]
= . . L
5 Since Paretos represent data in an ordered and prioritized manner, and do
g so using discrete data categories, we can use them to progress from general
S to specific classifications. This technique is known as Progressive Analysis
% and is show below:
5 . .
-@ Defects in Parts per Million (PPM)
m
1600: Q. What assembly has
?
1200 the most defects?
_ A. Assembly 5.
800
400 -
0
Assy. 5 Assy. 2 Assy. 1 Assy. 9
Percent
80— Q. What are the most common

types of defects in assembly 5?

[> 60 A. Electrical.
40

20—
0

Elect. Assy. Solder M. Parts
Percent

Q. What electrical component
_ contributes the most defects?

30
D o
10

0 -

. The K2 relay.

K2 U101 Q101 Q7 Q5 Others
Percent

80

Q. What is the most common way
the K2 relay fails?

A. Thermal failure.

60
D w

20

0_'I'hermal Offset Open Spec Noisy Flux
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HISTOGRAM

Whatitis:

A histogram is a bar graph that shows the central tendency and variability
of a dataset. Histograms are sometimes referred to as frequency distribu-~
tions. A histogram can help you:

* Understand the variability of a process.
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* Quickly and easily determine the underlying distribution of a process.

How to use it:

Defermine the type of data you want fo collect. Be sure that the data is
measurable, (for example, time, length, speed, etc.).

Collect the data. Collect as many measurable data points as possible.
Collect data on one parameter at a time.

Count the fotal number of points you have collected.

Determine the number of infervals required. Use this table to determine how
many intervals (or bars) the graph should have.

If you have this Then use this number
many data points... of intervals.

Less than 50 5-7

50-99 6-10

100-249 7-12

More than 250 10-20

Determine the range. Subtract the smallest value in the dataset from the
largest. This value is the range of your dataset.

Determine the inferval width. Divide the range by the number of intervals.
Round your answers up to a convenient value. For example, if the range of
the data is 17 and you have decided to use 9 intervals, then your interval
width is 1.88. You can round this to 1.9 or 2.0. It is helpful to have intervals
defined to one more decimal place than the data collected.

Coast Guard Process Improvement Guide 53



(=)
=
N
=
®©
c
<
=
(=}
R
0
[=}
o
—
i)
%)
©
[a]

54

Defermine the starfing point of each inferval. Use the smallest data point
value as the starting point of the first interval. The starting point for the
second interval is the sum of the smallest data point plus the interval width.
For example, if your smallest data point is 10 and the interval width is 2,
then the starting point for the second interval is 12. Label intervals along the
horizontal axis.

Plot the data. Count the number of data points that fall within each interval
and plot this frequency on the histogram. Keep in mind that each data point
can appear in only one interval. For example, if your first interval begins
with 10.0 and the second with 12.0, then all data points that are equal fo or
greater than 10.0 and still less than 12.0 are counted in the first interval.

Points to remember:
+ Each data point appears in one and only one interval.
* The number of intervals can influence the pattern your data will take.

» Don’t expect the histogram to be a perfect bell curve; variations will occur.
Ask yourself if the picture is reasonable and logical. But, be careful not to
let your preconceived ideas influence your decision unfairly.
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Histogram Example &
This table gives the weights of 80 Coast Guard personnel. Z_’|
Weights of 80 personnel %

208 180 139 163 159 E.

155 180 165 149 127 51

159 171 141 190 159 ‘E.

153 181 180 137 161 a

115 156 173 165 191

159 109 179 145 144

150 206 166 188 165

127 130 172 180 147

145 150 156 171 189

190 200 208 169 139

130 128 155 185 166

165 187 159 178 169

147 150 201 128 170

189 163 150 158 180

139 149 185 129 169

175 189 150 201 175

A histogram shows the distribution of the data.

Number of Officers (Frequency)

80 data points — 8 intervals
20 Range = 208 — 109 = 99
Interval width = 99/8 = 12.375 §12.4
15
10
5 —
0

[ [ I I I I | | |
109 121.4 133.8 146.2 158.6 171.0 183.4 195.8 208.2
Weight (Ibs.)
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SCATTERDIAGRAM

Whatitis:

A scatter diagram is a graph that reveals a possible relationship between
two variables. It can help you:

« Identify possible causes of problems

» Recognize that one important variable might be related to another

How to use it:

Collect the data in pairs. A data pair consists of two different variables that
appear to have a relationship.

Construct the graph. label the horizontal and vertical axes in an ascending
fashion. Ensure that the values on the two axes correspond to the data pairs.

Plot the dafa. As you plot each point, look for patterns. Circle repeated
points. The figures below show how to interpret scatter diagrams.

X X X
No Correlation: Positive Correlation: Negative Correlation:
(Y does not appear (An increase in X may (An increase in X
to be related to X) be related to an increase  may be related to a
in'Y) decrease in Y)
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Points to remember:

 If there appears to be a relationship between two variables, they are said
to be correlated. Both negative and positive correlations, as shown in the
figures, are useful for continuous process improvement.

« This method only shows that a relationship exists, not that one variable
causes the other. Further analysis using advanced statistical techniques
can quantify how strong the relationship is between two variables.
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Scatter Diagram Example

A contracting agency wanted to investigate why they had so many
changes in their contracts. They used the following scatter diagrams
to explore possible relationships.

3
(@]
w— C
o &
e de
89
EQ
2c
@]
(@)
Dollar Value of Number of Pages Days Between RFP
Original Contract in Original Contract and Contract Award
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RUNCHART

Whatitis:

A run chart is a graph that shows the changes in a process measurement
over time. It can help you:

Data

» Recognize patterns of performance in a process
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* Document changes over time

How to use it

Construct the chart. Label the vertical axis with the key measurement of the
process being measured.

Collect the data. Collect data for an appropriate number of time periods, in
accordance with your data collection strategy.

Plot the data. Plot each data point on the chart.

Calculate and plof the average. This provides a reference for drawing
conclusions about individual data points.

Inferpret the chart. Interpret the chart using your knowledge of the process.
Two possible signals that the process has significantly changed are:

+ Six points in a row that steadily increase or decrease.

* Nine points in a row that are on the same side of the average.

« Other patterns to look for include significant shifts in levels, cyclical

patterns and bunching of data points.

Repeat. Recompute the average for subsequent blocks of time, or after a
significant change has occurred.
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Number of People on Travel

Run ChartExample

The run chart on the following page shows that the average num-
ber of people on travel is 6.8, and this has been fairly consistent for
the past ten weeks. It is important to recognize the variability (four
to nine people per week) that is inherent to this or any other pro-
cess.

Number of People on Travel per Week

10

9 -

o A

7 Avg = 6.8
6 —

. %

4 -

3 -

2 -

1 -
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CONTROLCHARTS

Of all the tools for analyzing data, the control chart is the most useful. No
other tool captures the voice of your process better. Control charts are used
to determine whether your process is operating in statistical control. Until it
is, any improvement efforts are, at best, mere process tampering. Basically,
a control chart is a run chart (described earlier) that includes statistically
generated upper and lower control limits.

The purpose of a control chart is to detect any unwanted changes in your
process. These changes will be signalled byabnormal points on the graph.
Extensive research by Dr. Shewhart indicated that by establishing upper
and lower limits at three times the standard deviation of the process (plus
and minus, respectively), 99.73% of the common cause variation would fall
within these limits.

A process is said , therefore, to be in “statistical control” when the process
measurements vary randomly within the control limits; that is, the variation
present in the process is consistent and predictable over time.

The upper and lower control limits are not the same as tolerance or
specification limits.

Control limits are a function of the way your process actually performs over
time. Specification, or tolerance, limits are a function of what your process
may have been designed to do and may not necessarily have any direct
relationship to the actual performance of the process.

BENEFITSOFCONTROLCHARTS

* Help you recognize and understand variability and how to control it
« Identify “special causes” of variation and changes in performance

* Keep you from fixing a process that is varying randomly within control
limits; that is, no “special causes” are present. If you want to improve it,
you have to objectively identify and eliminate the root causes of the
process variation

+ Assist in the diagnosis of process problems

* Determine if process improvement effects are having the desired affects
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How to use it

Use the figure on the next page fo defermine the type of conftrol chart you
need.

Control charts use two types of data: variables data and attributes data. In
general, if you want to use variables data, you have to take measurements in
units such as length, temperature, etc. On the other hand, attributes data
requires a good/bad or go/no-go decision and counting (for example,
number of defects, percent late, etc.).
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Construct the control charts. Once you have determined the type of data to
collect, follow the appropriate chart construction techniques described
elsewhere in this section.

Upper Control Limit (UCL)

\./ \/ Avernage

Lower Control Limit (LCL)

TYPICALCONTROLCHART
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HOW TO DETERMINE WHICH CONTROL CHART TO USE

STEP ONE: Is a Control Chart the appropriate tool to use?

STEP TWO: Determine type of data (Attribute or Measurement)?

STEP THREE: If Measurement use:
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“X-R Chart (if subgroups of five or more)

X Chart (if subgroups of five or less)
If Attributes (Good/Bad, Discrete Data), use one of the following charts:
If attributes are DEFECTS: Ask, Is a constant sample size used?

If YES: np - Chart If NO: p - Chart

If attributes are DEFECTIVES: Ask, Is constant sample size used?

If YES: ¢ ~ Chart If NO: u -~ Chart

DEFECT: A failure to meet one part of an acceptance criteria
DEFECTIVE: A unit that fails to meet acceptance criteria due to

one or more defects

Identify and eliminate any special or assignable causes of variation. To
determine whether these causes exist, look for one or more of the seven
“signals” shown on the next page. The probability that any of these seven
events will occur af random is very small. That’s why they’re a signal that
something has changed in your process.

Reduce overall variability. After you have eliminated all special causes, try
to reduce the remaining variability in your process. This usually requires
fundamental changes to the process, and these changes require manage-
ment assistance. 7o achieve continuous process improvement, it’s essential fo
reduce variability.
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Indications That Special Causes of Variation Are Present

One or more
points outside the
control limits.

Fourteen points alter-
nating up and down.

Seven or more consec-
utive points on one side
of the centerline.

Six points in a row
steadily increasing or
decreasing.

Two out of three
consecutive points in
the outer third of the

Fifteen points in a row
within the center third
of the control region.
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control region.

A\ Eight points on both sides

hgﬁ of the centerline with none
\ / N ! in the center third of the

control region.

Common cause variations within a process are, by definition, random.
Therefore, any non-randomness indicates the influence of special causes.

Points to Remember:

* Upper and lower control limits are not specification limits. They have a
mathematical relationship to the process outputs. Specification limits are
based on product or customer requirements.

* Be sure you have selected the correct control chart for the type of data you
are collecting.

* Having a data point fall outside the control limits is only one of many
different “signals” that indicate a process is out of control. If all the data
points are within the control limits, be sure to check the other signals that
indicate a “special” cause of variation.
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+ “Special” causes of variation can normally be eliminated by the person(s)
who has direct physical control over a process. “Common” causes of
variation can normally be reduced only through a fundamental change to
the process. Generally, it can be said that common causes are a product of
factors which are inherent to a process, while special cause variations are
a product of factors which arenot inherent to that process.

Data

e There are several types of control charts. Each has its appropriate use
and inherent strengths and weaknesses. Becoming familiar with each
will allow you to select the best tool for your particular work area or

needs.
TYPES OF CONTROL CHARTS AND THEIR USES

X CHART

Shows individual outputs of a process
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X CHART
Shows average outputs of a process

R CHART

Shows how consistent a process is

P CHART
Shows fraction of defective items for UNEQUAL sample subgroups

np CHART
Shows number of defective items for equal sample subgroups

C CHART
Shows number of defects within each item for equal subgroups

U CHART
Shows number of defects within each item for UNEQUAL subgroups
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CHART CONSTRUCTION TECHNIQUES

Measurement Data Control Charts:

Constructingan X Chart

Collect at least 15-25 data points

Calculate the moving range for n=2 by subtracting the value of each data
point from the one which precedes it. Disregard positive or negative
values of each result (the initial data point will have no moving range,
since nothing preceded it). The reason for determining the moving range
is to minimize the variation within subgroups. The subgroup variation
for a sequence of individual values is represented here by the variations
from one point to the next.

Calculate the mean (average) value (x) for the data points as follows:

>X the Sum of the individual values

X= n - number of individuals

Determine the average value of the range (R) (the "average moving
range") as follows:
— SR the sum of moving ranges

n-1 - the number of moving ranges*

*Which is the same as the number of individual values minus 1

Calculate the control limits as follows:

FACTOR TABLE
Upper Control Limit: X + AI_R n=A
2=2.659
Lower Control Limit: X - AI_R 3=1.772
4=1.457
5=1.290
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X CHART CONSTRUCTION EXAMPLE

(@)

£

=

S

< The following table shows the number of errors that a particular

o

» PERSRU recorded per month. Utilizing this data, we shall construct

§ an X Chart.

Q

8

oM Month Nbr of Errors
JAN 25.0
FEB 25.3
MAR 33.8
APR 36.4
MAY 32.2
JUN 30.8
JUL 30.0
AUG 23.6
SEP 32.3
OCT 28.1
NOV 27.0
DEC 26.1
JAN 29.1
FEB 40.1
MAR 40.6
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o
Calculate Moving Ranges: %
Month No. Errors Moving Range %
JAN 25.0 -~~~ i;;
FEB 25.3 0.325.0 - 25.9 <
MAR 33.8 8.5 a
APR 36.4 2.6
MAY 32.2 4.2
JUN 30.8 1.4
JUL 30.0 0.8
AUG 23.6 6.4
SEP 32.3 8.7
oCT 28.1 4.2
NOV 27.0 1.1
DEC 26.1 0.9
JAN 29.1 3.0
FEB 40.1 11.0
MAR 40.6 0.5
TOTALS: 460.4 53.6

Calculate the mean: 4604  _ 30.69
15

53.6
14

Calculate the mean moving range: = 3.83
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Calculate the Upper Control Limit:
30.69 + (2.659) (3.83) = 30.69 + 10.1& 40.87

Calculate the Lower Control Limit:

30.69 - (2.659) (3.83) = 30.69 - 10.18 20.51

Constructing the Chart:

UCL = 40.87

L
|
[
\

LCL = 20.51

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb
Mar

The X Chart did not show any parts outside the control limits for any of the

months for which data was available. However, if we apply our other
criteria for indicating the presence of special cause variation (see chart on
identifying special causes of variation), we find that one indication that al
special cause may exist is if there are two out of three consecutive points 1
the outer third of the control region (area between UCL and LCL) . This
criteria seems to apply to the last two data points we have on our chart.
Both FEB and MAR may need to be reviewed to see if there is some thing
"special" causing the increase in errors (new YN on desk, equipment prob-
lems, etc.).
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Variables Control Charts:

Constructing an X or R Chart

» Collect 10 to 20 subgroups of data, with each subgroup consisting of two
or more data points. For example, a subgroup could be a week, and its
data points could be days. The size of each subgroup (represented by “n”)
should remain constant. The total number of subgroups is represented
by C(K”'
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= Determine the average (x) and range (R) for each subgroup as follows:

_ X1+X 2+...+X n ZX
=" "

R'=Xmax = Xmin
« Determine the overall mean (x) as follows:

bl

YX _thesumofallthesubgroupaverages
K thenumberofsubgroups

« Determine the average value of the range (ﬁ) as follows:

—. _ >R _thesumofallthesubgroupranges
R)=2"=
K thenumberofsubgroups

 Calculate the control limits and centerlines using the formulas and
constants in the following two tables.

How To Calculate Control Limits and Centerlines

To calculate the... For an X chart, use: ~ For an R chart, use:
Upper Control Limit X + AR RD,

Lower Control Limit X - AR RDg
Centerline X R
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Control Chart Constants

§ For an R Chart
? If you have this many | For an X chart, use |Use this Use this
< observations in a this value for value for | value for
S 8 subgroup
%
o
(%]
= 2 1.88 0 3.27

3 1.02 0 2.57

4 0.73 0 2.28

5 0.58 0 2.11

6 0.48 0 2.00

7 0.42 0.08 1.92

8 0.37 0.14 1.86

9 0.34 0.18 1.82

10 0.31 0.22 1.78

+ Plot the X and R charts. These charts should always be used in tandem,
because the X chart shows the sample-to-sample changes in a process,
and the R chart shows the variability within each sample. Recalculate
the control limits every 20 subgroups, or if you see a significant change
in the process average or variability. Use only the 20 most recent
measurements in your calculations.
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X—R Chart Example

For some reason, lunch expenses became an issue at a consulting
firm. It was suggested that these expenses might become a target for
budget reductions. To make sure that any decisions about new
reimbursement rates would be based on data, rather than impres-
sions, a staff member decided to apply statistical process techniques
to the issue. As part of the response, the consultant collected data
for ten weeks, as summarized in the table below, and prepared X
and R control charts.

MON TUE WED THU FRI
WEEK $ $ $ $ $ X R
1 4.50 460 450 440 440 448 02
2 4.60 450 440 430 410 438 05
3 4.60 410 440 440 410 432 05
4 4.40 430 440 420 800 506 38
5 4.30 430 440 420 430 430 02
6
7
8
9

460 460 420 450 440 446 04
410 430 460 450 420 434 05

450 450 440 460 440 448 0.2

440 420 460 460 420 440 04

10 420 420 420 450 420 426 0.3
X=445 R=07

Variables/Constants used to prepare x and R Charts:

R = the $ range for week X = the avg. $ per week  x = the $ for any day
R=07 (avg. of weekly ranges) n = 5 (5 days per week) A = 0.58*
D3= 0* D4=2.11" K= 10 (10 weeks) x = 4.45 (avg. of weekly avgs.)

*Data obtained from Constants Table on previous page
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X — R Chart Example (Concluded)

$ for Lunch

UCL = 4.86

— ©
2T
» 0
o
(=>)
2 <=
N
o >
‘n ®©
@ <
m <

X =4.45
LCL = 4.04

: Week

———————— -Y-------------- uUCL=148

Both the X and R chart did show an out of control condition in week
4. Receipts for that week revealed that this was caused by a special
farewell luncheon on Friday. After removing this assignable cause,
it became evident that lunch was consistently costing $4.00 to $4.50
every day. To reduce this amount, a person would have to make a
fundamental change in the “process;” for example, bringing lunch
from home, eating at a different place, etc.

The consultant later found out that the farewell luncheon had
created an inaccurate impression back at the home office, and the
new reimbursement rates would indeed reflect current costs.
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Control Charts for Attributes

« Collect 10 to 20 subgroups of data. Each consisting of multiple data
points arranged in a rational manner (day, lot, office, etc.). The size of
each subgroup is represented by “n”.

» Use the following formulas to compute the subgroup statistics and control
limits for the type of chart you are using.
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p Chart

_ numberofdefectivesinasubgroup
- sizeofsubgroup(n)

= fraction or percent defective

p= M = centerline = average fraction defective
totalinspected

_ . |paa-p_
UCL=p+3 p(n_p) = upper control limit (varies by subgroup)
LCL=p-3"\/ p(lr—]_p) = lower control limit (varies by subgroup)

You can use an average subgroup size to obtain a single set of control limits
if:
» The largest subgroup size is less than twice the average subgroup size,
and

e The smallest subgroup size is more than half the average subgroup size.
Plot p for each subgroup.

np Chart
p, n = same as for p chart, except n must be constant

np = centerline = average number of defectives

UCL=np+3 \/np(l-p)
LCL=np-3"\/np(1-p )

« Plot np for each subgroup.
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uChart _ numberofdefectspersubgroup
u= numberofunitspersubgroup

totalnumberofdefectsforallsubgroups
totalinspected

= centerline

us=

5 &
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UCL=u+3

LCL=u-3

« Plot u for each subgroup.

cChart ¢ = number of defects per subgroup

totaldefects
totalnumberofsubgroups

UCL=c +3\[E
LCLzE-s\[E

= centerline

c=

+ Plot ¢ for each subgroup.
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Attributes Chart Example

A program director felt that changes to specifications might be
excessive. To see whether these concerns were well-founded, the
manager tracked the number of times a specification was changed
by either an Engineering Change Proposal (ECP) or by a letter from
the contracting officer. The table below summarizes the changes for
a ten-week period.
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|w)
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=
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Although changes to a specification are not exactly “defects,” the
changes are attributes data, rather than variables data, and the c
chart is appropriate.

Week 1 2 3 4 5 6 7 8 9 10

Number of
Specifications | 9 7 4 2 4 15| 2 3 5 5
Changed

= 5.6 (changes per week)

__56
=1

UCL= 5.6+3V56=12.7

LCL= 5.6-315.6=-15=>0
n = 50 active contracts
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Attributes Chart Example (Concluded)

— ©
2 = On a c chart, week six contains a “special cause” for variation. In
= > this case, the special cause was a design review held the previous
= = week. Ten of the fifteen changes in week six resulted from this
= = design review. The program director adopted this control chart as
S5 a permanent management tool.
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QUICKREFERENCE GUIDEFORUSING TQMTOOLS

IF YOU NEED TO.. THEN TRY THIS TOOL...

Get a lot of ideas about an issue/problem BRAINSTORMING

Getnew ideas/encourage participation

Discover the root cause(s) of a problem FIVE WHYS
Show how causes may be related CAUSE AND EFFECT
Prioritize or reduce a list of items MULTI-VOTE

NOMINAL GROUP TECHNIQUE
PAIRWISE RANKING
Identify driving and restraining forces FORCE FIELD ANALYSIS
Identify significantinfluences
Describe/understand how a process works FLOWCHART

Identify critical stages of a process

Determine causes of a particular issue CAUSE AND EFFECT
Identify root causes
Identify major problems PARETO DIAGRAM

Separate and prioritize issues

Collect data easily CHECK SHEET
Convertraw data to useful information

Understand total variability of a process HISTOGRAM
Understand relationship between variables SCATTER DIAGRAM
Recognize abnormal behavior in a process RUN CHART
Documentchangesovertime

See "special” causes of variationinaprocess  CONTROL CHART

Knowwhether a processis stable
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iy THE QUALITY CENTER
Petaluma,CA94952-5000
TEL{707)765-7124
FAX{(707)765-7530
E-MAIL:TLI/TCPETT1

QUALITYCENTERS AFEFMEMBERS

CDR Doug Martin - School Chief

LT Mark Metoyer - Quality Course Coordinator

LTJG Deb Littlefield - Staff Supervisor

CWO3 Jerry Linnins -TQM Course/Instructor Development
Mr. John Heckler -TQM Course Facilitator

MKCS Dave Garris - TQM Course Facilitator

SKC Dave Lewis -Finance and Supply Coordinator

BMC Craig Thomas -TQM Course Facilitator

YNC John Gonzales - TQM Course Facilitator

This guide is for informational purposes and has been
distributed to promote a better understanding and use
of Total Quality principles, practices, and tools by each
member of the United States Coast Guard.
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